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A B S T R A C T

This work reviews the different analytical methods that have been proposed in the field of forensic dating

of inks from different modern writing instruments. The reported works have been classified according to

the writing instrument studied and the ink component analyzed in relation to aging. The study, done

chronologically, shows the advances experienced in the ink dating field in the last decades.
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1. Introduction

Document dating and, therefore, the time that a document and/
or ink could have been once placed on the paper, is one of the most
difficult and hardest problems to solve in forensic science. This is
mainly due to the great variety of inks that exist on the market, the
complexity of chemical processes that inks undergo from the time
they are entered on the paper when they begin their aging process
and the amount of external factors that can influence this aging
process (environmental factors: light, humidity, temperature; in
short, storage conditions of the document) [1].

In spite of the complexity of the issue, important advances have
been made with the single objective of determining for how long
the ink has been deposited on the paper, which would lead to
establishing the date on which the document was produced.

The modern writing instruments, Table 1 – those we can find
nowadays in any store of any country and, therefore, those that are
most frequently used in questioned documents – are divided into
two fundamental groups [2]:

1. Ball point pens: Containing oil-based inks and whose colorants
are dyes.

2. Non ball point pens: Containing water-based inks and whose
colorants are dyes as well as pigments (one, the other or both). In
this second group fountain pens, roller ball pens, as well as
markers and gel ink instruments are included.

If a study of the ink-aging processes is intended, the elements
involved and the physical–chemical processes that these undergo
after depositing the ink on the paper, should also be known. In a
general and simple manner, it is possible to say that the inks of
manual writing instruments are composed of a colorant or mixture
of colorants, and a carrier or vehicle with one or several solvents
and one or several resins [3].

– Colorants are divided into dyes (soluble in the vehicle and used
in viscous and fluid inks) and pigments (dispersed in the vehicle
and used, in certain cases, in fluid inks in addition to dyes).

– The vehicle contains a solvent or mixture of them (fast drying
organic solvents, water).

– One or several resins that contribute to the properties of the
inks, such as the viscosity or adhesion of the ink to the paper.

– Other components are also added in a smaller proportion in
order to modify the rheological properties of inks. These
additives are usually kept secret by the manufacturing industry.

– In addition to this basic composition a chemical marker system
which is no longer in use because of its high cost, was
implemented in the 70 s by the Office of Alcohol, Tobacco and
Firearms of the American Treasury Department.

– Manufacturers included a tag (chemical marker as rare earth
organometallic compounds and traces of optical whiteners)
[4–6] which did not vary over time, and another tag that
varied yearly. The identification of one or both of these
markers can lead forensic scientists to define the earliest
possible date of the studied document. On the other hand, this
labeling system would undoubtedly imply the need for
knowing which manufacturer used which chemical marker.

The aim of this work is to carry out a chronological review of the
different analytical methodologies used for ink dating. The review
of papers and technical contributions on the professional meetings
begins with the marketing of the first ball point pen back in 1945
and goes on until nowadays.

Table 1
Relevant introduction dates into the market in the field of ‘‘modern’’ writing

instruments.

Year Event

1945 Ball point pen.

1950 Glycols as inks’ solvents.

1955 Copper Phthalocianyne as a new dye in inks.

1963 Felt tip pens.

1967 Roller ball pens.

1970 Highlighters.

1984 Gel ink pens.
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